Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.005 Å; R factor = 0.051; wR factor = 0.141; data-to-parameter ratio = 8.3.
The asymmetric unit of the title compound, C 30 H 48 O 2 , contains two independent molecules, the main difference between them being that the isopropenyl group is rotated by approximately 180
. In each molecule, the fused sixmembered rings have chair-chair-chair-chair conformations and the cyclopentane ring adopts an envelope conformation with the C atom bearing the hydroxymethyl group as the flap. All ring junctions are trans-fused. With the exception of one of the methyl groups adjacent to the C O group, all the methyl groups are in axial positions. The isopropenyl group is equatorial and the hydroxymethyl group is in an axial orientation. In the crystal, weak C-HÁ Á ÁO interactions link the molecules into chains along [010] . Weak intramolecular C-HÁ Á ÁO hydrogen bonds are also observed but the hydroxy groups are not involved in hydrogen bonds.
Related literature
For the synthesis of betulone, see: Hase et al. (1981) . Table 1 Hydrogen-bond geometry (Å , ). 
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Comment
Betulone (lup-20 (29)-en-28-ol-3-one) also known as betulonic alcohol, is a pentacyclic triterpene of the lupane type which was first isolated as a natural product from Betula lenta in 1991 (Cole et al., 1991) . Betulone can be also isolated from various plants for example Maytenus cuzcoina and Maytenus chiapensis (Reyes et al., 2006) , Betula alleghaniens (Diouf et al., 2009) , Excoecaria agallocha (Liu et al., 2010) , Ilex macropoda (Kim et al., 2002) and Terminalia glabrescens (Garcez et al., 2003) . The continually growing interest in betulone and its derivatives results from their wide spectrum of biological activities such as anti-inflammatory (Reyes et al., 2006 ), anti-leishmanial (Alakurtti et al., 2010 and anticancer (Hata et al., 2002) .
The structure of betulone is based on the 30-carbon skeleton comprising of four 6-membered rings and one cyclopentane ring. It has three available sites for simple chemical modification, namely: keto group at C3, primary hydroxy group at C28 and isopropenyl side chain at C19. These groups and their positions, mutual distances and orientation with respect to the rings can influence hydrogen bonding and the interactions of betulone with other active sites of surrounding species.
Betulone is also known as a derivative of betulin, which is one of the most plentiful triterpenes comprising up to 30% dry weight of the outer bark of the white birch. In comparison to betulin, the content of betulone in the outer bark of different tree species is very low, e.g. about of 0.03% in Betula platyphylla (Fuchino et al., 1996) and for this reason the isolation from raw plant material is poorly profitable. A more effective method to obtain betulone with high yield is to carry out synthesis from betulin (Hase et al., 1981) . The crystal structure of betulone has not been reported until now.
However, the crystal structures of betulonic acid-DMSO and betulonic acid-DMF solvates (Boryczka et al., 2012b) were earlier described. In addition, the structure of betulinic acid-DMSO solvate (Boryczka et al., 2012a) has also been reported. In the present work, we describe the crystal structure of betulone in order to gain a better understanding of the structure-activity relationships of this important molecule. Betulonic alcohol was obtained by oxidation of naturally occurring betulin in a one-step reaction utilizing Jones-oxidation (CrO 3 /H 2 SO 4 in acetone-water solution) as the side product.
The asymmetric unit contains two independent molecules (IA and IB). A schematic drawing of the ring and atom labeling is shown in Fig. 1 and the asymmetric unit is shown in Fig. 2 . All bond lengths and the angles show normal values. The cyclopentane ring adopts an envelope conformation and the cyclohexane rings are all in chair conformations.
All the ring junctions in the lupane nucleus are trans-fused. A similar ring conformation is also observed in 20 (29)-lupene-3β,28β-diacetate (Mohamed et al., 2006 ), 3,28-diacetoxy-29-bromo-betulin (Ding et al., 2009 ) and also in betulinethanol (Drebushchak et al., 2010) , betulin-DMSO (Boryczka et al., 2011) , betulinic acid-DMSO (Boryczka et al., 2012a) solvates. However, the conformation of ring A in betulone differs significantly from that observed earlier for betulonic acid-DMSO and DMF solvate, where ring A adopts a boat conformation. The molecules are packed along the a axis, in a zigzag fashion, parallel to the bc plane (Fig. 3) . The cyclopentane ring is in an envelope conformation with the respectively. The methyl groups C24, C25, C26, C27 occupy axial positions, but the methyl group C23 and isopropenyl group at C19 are equatorial. Fig. 4 shows the different orientations of the isopropenyl groups in the two independent molecules, (IA and IB). The value of the C21-C19-C20-C29 torsion angle describes the orientation of the isopropenyl group is equal to 92.3 (4)° (IA) and -98.8 (4)° (IB). The value of the C21-C19-C20-C29 torsion angle for betulin-DMSO and betulin-ethanol solvates are -96.8 (5)° and 88.6 (5)°, respectively. The hydroxymethyl group is attached to atom C17 of ring D in an axial orientation. No classical hydrogen bonding involving the hydroxy groups is observed. In the crystal, weak intermolecular C-H···O interactions link molecules into chains along [010] . Weak intramolecular C-H···O hydrogen bonds are also observed.
Experimental
Betulonic alcohol was obtained by oxidation of naturally occurring betulin in one-step reaction utilizing Jones-oxidation (CrO 3 /H 2 SO 4 in acetone-water solution) as the side product. The crude material was subjected to column chromatography on silica gel and eluted with CH 2 Cl 2 /C 2 H 5 OH (40:1, v/v (Hata et al., 2002) .
Refinement
The aromatic hydrogen atoms were treated as riding on their parent carbon atoms with d(C-H) = 0.95 Å and assigned isotropic atomic displacement parameters equal to 1.2 times the value of the equivalent atomic displacement parameters of the parent carbon atom [U iso (H)= 1.2U eq (C)]. The methylene H atoms were constrained to an ideal geometry with d(C -H) = 0.99 A° or d(C-H) = 0.95 Å (for terminal methylene group) and U iso (H) = 1.2U eq (C). Methyl H atoms were constrained as riding atoms, fixed to the parent atoms with distance of 0.98 A° and U iso (H) = 1.5U eq (C). hydroxy H atoms were constrained as riding atoms with d(O-H) = 0.84 Å and U iso (H) = 1.5U eq (O). Hydrogen atoms involved in weak hydrogen bonds were refined freely with U iso (H) equal to 1.2U eq of the parent atom. In the absence of significant anomalous dispersion effects the Friedel pairs were merged. Atom and ring numbering scheme for the title compound.
Computing details
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Figure 2
The asymmetric unit of the title compound. Displacement ellipsoids are drawn at the 50% level. View of the unit cell along the crystallographic a axis.
Figure 4
Different orientation of isopropenyl group virewd towards the C19/C20/C29/C30 plane in IA and IB.
Lup-20 (29)-en-28-ol-3-one
Crystal data 108.9 (3) C27B-C14B-C13B 111.2 (2) C27A-C14A-C15A 105.7 (3) C15B-C14B-C13B 110.1 (2) C13A-C14A-C8A 109.0 (2) C27B-C14B-C8B 112.0 (2) C27A-C14A-C8A 111.7 (3) C15B-C14B-C8B 110.8 (2) C15A-C14A-C8A 111.2 (3) C13B-C14B-C8B 107.1 (2) C16A-C15A-C14A 115.5 (3) C16B-C15B-C14B 115.1 (2) C16A-C15A-H15A
108.4 C16B-C15B-H15C 108.5 C14A-C15A-H15A
108.4 C14B-C15B-H15C 108.5 C16A-C15A-H15B
108.4 C16B-C15B-H15D 108.5 C14A-C15A-H15B
108.4 C14B-C15B-H15D 108.5 H15A-C15A-H15B 107.5 H15C-C15B-H15D 107.5 C17A-C16A-C15A 109.6 (3) C15B-C16B-C17B 109.6 (2) C17A-C16A-H16A 109.7 C15B-C16B-H16C 109.7 C15A-C16A-H16A 109.7 C17B-C16B-H16C 109.7 C17A-C16A-H16B 109.7 C15B-C16B-H16D 109.7
